day. Because venous access was poor, a right internal jugular venous line was inserted for antibiotic administration. Seven days later a new line was inserted in the left internal jugular vein and seven days subsequently the line was resited on the right side. A permanent indwelling catheter was not fashioned since she was expected to require intravenous antibiotics for only 2±4 weeks more. The patient recovered from the pneumonia and one week after insertion the line was removed. At the time of removal she was fully conscious and supine with her head resting on one pillow. A sucking sound was heard and she immediately became breathless, lost vision in both eyes and reported paraesthesia throughout her lower limbs and trunk. She was transferred to the intensive care unit and subsequently recovered completely.
Case 2
A man aged 67 had a mechanical aortic valve replacement (AVR) for bacterial endocarditis, and his postoperative recovery was complicated by pneumonia, septicaemia and multiple organ failure. He needed prolonged mechanical ventilatory support via a tracheostomy and total parenteral nutrition. His slow recovery necessitated the insertion of multiple central venous catheters, alternating between right and left internal jugular and subclavian veins, for administration of antibiotics and nutrients. We did not wish to insert a permanent indwelling catheter because of his history of endocarditis. Total parenteral nutrition was discontinued 172 days after surgery as his gut function recovered, and at that time (12 days after the line was inserted) it was decided to remove his central venous line. The patient had been well and mobile during the preceding week. At the time of removal he was fully conscious with normal vital signs, supine with head resting on one pillow. Immediately after removal of the central venous line a sucking sound was heard and he immediately became bradycardic then unresponsive; there was a sustained cardiorespiratory arrest with electromechanical dissociation. Cardiopulmonary resuscitation was successful. Haemodynamic stability was maintained with an infusion of adrenaline (4 mg/min) and he was transferred to the intensive care unit. On chest radiography there was no pneumothorax, on electrocardiography there was no evidence of myocardial infarction, and on 2D echocardiography the prosthetic aortic valve was functioning normally. There was no clinical evidence of deep venous thrombosis. The patient recovered completely and was discharged home ten days afterwards.
COMMENT
Air embolism after removal of central venous catheters, which we believe to be the cause of both these incidents, is a rare but potentially fatal complication 3 . Air readily gains access through an opening when pressure in the veins falls below that of atmospheric pressure. This is particularly facilitated when the patient is sitting upright, breathing deeply or inspiring forcefully after an episode of coughingÐall of which tend to lower the intrathoracic pressure. By contrast, when the patient is in the Trendelenburg position (head down) the pressure in the central veins rises to atmospheric pressure or above and this prevents intake of air.
When a central venous catheter has been in place only brie¯yÐfor example, during a routine cardiac or thoracic operationÐremoval does not leave a track and the tissues collapse to make an effective seal. When, however, catheters are used for longer periods, removal can leave a ®brinous track that communicates between vein lumen and atmosphere. Unless the track is sealed with airtight dressings or pressure gauze dressings, air can easily gain access and cause massive air embolism.
The second patient had had multiple central lines over a long period. Although the sites were rotated, we suspect that a ®brinous track had formed. Electromechanical dissociation occurred immediately after removal of the central line, when a sucking sound was heard. Air embolism was the only plausible explanation for this incident, in a patient who had been well beforehand.
In the ®rst patient, track formation may have been facilitated by her steroid therapy. This complication has been reported previously in lung transplant patients 4 . The right to left shunting of air is not easily explained but may have been at the pulmonary level: the cavitating pneumonia, causing extensive injury to the allograft and to the native lung with lymphangioleiomyomatosis, might have given rise to abnormal arteriovenous communications. Another possibility is that pulmonary hypertension secondary to hypoxia and lung injury facilitated shunting across a patent foramen ovale that had been unrecognized at preoperative cardiac catheterization.
In neither of these cases was the line removed with the patient in Trendelenburg position nor was an occlusive dressing employed. We now continuously educate our medical and nursing staff about the need for these precautions.
